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1.0 introduction 

This verification plan is prepared in accordance to the requirements of 
Section 6.0 of the End Item Specification for the Inflight Blood Collection 
System (EIS IBCS), MSC-O 676 I, and adheres to the guide lines established in 
Section 6.0 of the Apollo Applications Program, Ancillary Hardware General 
Requirements, MBC-KA-D-^ - ^ Revision A. 

It defines the specific tests and methods used to verify that the IBCS 
meets the technical requirements of Sections 3*0 and 6.0 of MSC-O 676 I. 
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2.0 APPLICABLE DOCUMENTS 


The following documents, of the exact issue identified, 
this plan to the extent specified herein. In case of conflict 
ments of this plan will apply. 

2.1 STANDARDS 

2.1.1 Military 

Number Title 

MIL-STD-810B , Environmental 

Notices 1 through h Test Methods 


2.2 SPECIFICATIONS 

2.2.1 NASA 

Number 

tSC-KA-D-69-44, 
Revision A 

MSC-O 676 I 


Title 

Apollo Applications 
Program, Ancillary 
Hardware General 
Requirements 

End Item Specification 
For Inflight Blood 
Collection System 
(IBCS) 


form a part of 
the require- 


Date 

6-5-67 

9 - 21-70 


Date 

2- 4-70 

3- 30-72 
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3.0 VERIFICATION REQUIREMENTS 


The methods used to verify that the IBCS meets the performance/design 
requirements of Section 3.0 of MSC-06761 are presented in the Verification 
Matrix, Figure 1, with references relating each requirement to a specific 
paragraph of this plan. 

The tests used to verify that the IBCS meets the environmental require- 
ments of Section 6.0 of hGC-0676l are presented in the Environmental Test 
Summary, Figure 2, with references relating each requirement to a specific 
paragraph of this plan. In addition, the sequence of test activity and 
elapsed time are illustrated in the Test Activity Flow Chart, Figure 3> and 
the Elapsed Time Sequence, Figure 4. 


3.1 FACILITIES 

3.1.1 MDC-East . Verification that the ASP's, centrifuges, syringes. 
Beta hags, tourniquets, swabs, and BSV's of the IBCS meet the requirements of 
Sections 3.0 and 6.0 of KSC-06761 will be performed at MDC-East. Test equip- 
ment requirements are as follows: 


Test Equipment 
Acceleration Test Stand 
EMI Test Stand 
Environmental Chambers 

Functional Test Stand 
Microscope 
Shock Test Stand 
Vibration Test Stand 


Purpose 

Acceleration Test 
EMI Test 

Altitude, Humidity, Pressure, and 
Temperature Tests 

Operational Evaluation 

Plasma Analysis 

Shock Test 

Vibration Test 
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3.1.2 Carleton Controls. Verification that the ASPER of the IBCS meets 


the requirements of Sections 3.0 and 
Carleton Controls Corporation. Test 
Test Equipment 
Acceleration Test Stand 
Environmental Chambers 

Functional Test Stand 
Shock Test Stand 
Vibration Test Stand 


6.0 of M3C~0676l will be performed at 
equipment requirements are as follows: 
Purpose 

Acceleration Test 

Altitude, Humidity, Pressure, and 
Temperature Tests 

Operational Evaluation 

Shock Test 

Vibration Test 


3.1.3 MSA Center . Preinstallation tests will be performed by the in- 
stalling contractor or MSA Center. Test equipment requirements are as 
follows: 

Test Equipment Purpose 

Functional Test Stand Operational Evaluation 


3.1.4 Launch Site . Prelaunch tests will be performed at the launch 
site by the Integrated Systems contractor or MSA Center. There are no test 
equipment requirements at the launch site. 


3.2 VERIFICATION METHODS 

3.2.1 Assessment 

3. 2. 1.1 Similarity . Verification’ by similarity is used when there is a 
relatively large number of items that are substantially similar or identical 
in design, manufacturing processes, and quality control to another item that 
has been previously qualified to equivalent or more stringent requirements. . 
In this plan, it is used in conjunction with other verification methods to 
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verify that the ASP’s, the BSV's, and the syringes meet their applicable 
technical requirements* . 

3*2. 1.2 Analysis . Verification by analysis is used when a generally 
accepted analytical technique will verify that an item meets applicable re- 
quirements. In this plan, it is used as noted in Figure 1 in lieu of test 
activity to qualify the IBCS. 

3.2. 1.3 Inspection . Verification by inspection is used when inspection 
techniques will verify that an item meets applicable requirements. In this 
plan, it is used when inspection techniques are adequate to assure that the 
IBCS meets its technical requirements. 

3. 2. 1.4 Demonstration . Verification by demonstration is used when a. 
simple demonstration will verify that an item meets applicable requirements. 

In this plan, it is used when an operational and/or functional demonstration 
is adequate to qualify the IBCS. 

• 3*2.2 Test 

3 .2.2.1 Development . Development tests, in general, verify the feasi- 
bility of a design approach by evaluating hardware failure modes, design 
margins, performance under simulated or actual environmental conditions and 
provide confidence in the ability of the hardware to pass qualification tests. 
In this plan, verification by developmental tests is confirmed by a review of 
laboratory records. 

3. 2. 2. 2 Qualification . Qualification tests verify that Flight Hardware 
design meets applicable technical requirements to assure operational suit- 
ability in anticipated environments. Qualification Test Hardware is identical 
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in configuration and production processing to Flight Hardware or similar as 
established in accordance to the requirements of Section 6.2.1 of MSC-O 676 I. 

In this plan, the qualification test environments and methods of MIL-STD-810, 
Section 3.0, are used in the Qualification Test Program and are identified in 
the Environmental Test Summary, Figure 2. In addition, the sequence of test 
activity is illustrated in the Test Acitivity Flow Chart, Figure 3. Qualifi- 
cation Test Specification and Qualification Test Procedures will be pre- 
pared and approved by MSC prior to the initiation of test activity and a 
formal report of test results will be submitted for approval at. the comple- 
tion of the Qualification Test Program. Verification by qualification tests 
is confirmed by the ability of the IBCS to meet the requirements of the Quali- 
fication Test Program and by a review of the test results as reported in the 
Qualification Test Reports. 

The number of test articles that are required for the IBCS qualification 
and that are deliverable as Qualification Test Hardware is as follows: 

36 ASP's 

1 ASPER 

1 Beta Bag 

13 BSV's 

. 1 Centrifuge 

36 Syringes 

2 Tourniquets 

60 Swabs 

3. 2. 2. 3 Acceptance . Acceptance tests verify that all hardware meets 
applicable technical requirements and are acceptable. Each centrifuge and 
ASPER will be acceptance tested, whereas the ASP's and BSV's will be accep- 
tance tested by sampling 10 percent of each lot. The acceptance test environ- 
ments are identified in the Environmental Test Summary, Figure 2. 
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In addition, the sequence of test activity is illustrated in the Test Activity 
Flow Chart, Figure 3» Acceptance Test Specifications and Acceptance Test 
Procedures will he prepared and approved hy MSC prior to the initiation A 

of test activity and a formal report of test results will he submitted for 
approval at the completion of the Acceptance Test Program. Verification hy 
acceptance tests is confirmed hy the ability of the IBCS to meet the require- 
ments of the Acceptance Test Program and by a review of the test results as 
reported in the Acceptance Test Reports. 

3. 2. 2 . k Preinstallation . Preinstallation tests verify that hardware 
was not damaged during handling or shipment after the acceptance tests and 
that its performance capabilities has not deteriorated. In this plan, pre- - 
installation tests are conducted on all end items after receipt for installa- 
tion hy a NASA Center. Verification hy preinstallation tests is confirmed hy 
the ability of the IBCS to meet the requirements of the Preinstallation Test 
Program and hy a review of the test results as reported in the Preinstallation 
Test Reports. 

3 .2.2. 5 Integrated Systems . Integrated Systems Tests verify that hard- 

ware, when integrated with mating systems hardware, is functionally and 
operationally compatible. In this plan, the Integrated Systems Tests are B 

conducted hy a NASA Center with contractor input to assure proper storage 

and installation of the IBCS. 

3. 2. 2. 6 Prelaunch . Prelaunch Tests verify that the integrated flight 

vehicle systems are ready for launch. In this plan, the Prelaunch Tests are 
conducted hy a NASA Center with contractor input to assure proper stowage B 

and installation of the IBCS. 
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3. 2. 2. 7 Other . Not applicable. 

3.3 DOCUMENTATION . Documents resulting from this plan are as follows: 

3.3.1 Qualification Test Specification 

3.3.2 Qualification Test Procedure 
3*3.3 Qualification Test Report 
3.3.*+ Acceptance Test Specification 
3.3*5 Acceptance Test Procedure 
3.3.6 Acceptance Test Report. 
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4.0 CONFIGURATION DEVIATION 

Cae end item baseline configuration as established at the Critical A 

Design Review, (CDR),will be changed only through approval of Engineering 
Change Proposals (ECP) submitted in accordance with Paragraph 8.1. 3 of 
MSC-O676I. Where the proposed change recommends modification to this plan 
and/or MSC-O676I, the ECP will be submitted with a preliminary Specification 
Change Notice (SCN) attached in accordance with Paragraph 8.1.4 of MSC-O676I. 

All ECP's and SCN's will be reviewed and approved by the Manned Spacecraft 
Center (MSC) 'prior to their implementation. r A 
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FIGURE 1 - VERIFICATION MATRIX 
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FIGURE 1 - VERIFICATION MA1KIX (CONT'D) 


12 





















/MCDO^A/ELl. DOUGLAS ASTRONAUTICS CONtPAfSl* EAST 


MDC E0653 


(confd) ■ 

VERIFICATICIT MATRIX 


TEST 

VER IFI CATI CN METHOD 

ASSESSMENT 

A. 

DEVELOPMENT 

a. 

SIMILARITY ■ 

B. 

QUALIFICATION 

b. 

ANALYSIS 

C. 

ACCE FIANCE 

c. 

INSPECTION 

3>. 

PREINSTALLATION 

d. 

DEMONSTRATION 

E. 

INTECRATED SYSTEJ-5 



F. 

PRELAUNCH 




G. OTHER 


.. SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
( PERFORMANCE /DESIGN REQUIREMENTS ) 

VERIFICATION METHOD . „ , w ' 

TEST 

ASSESSMENT 

REFERENCE 

D 

B 

E 

B 

El 

B 

E3 

B 

B 

B 

□ 

3. 1.2. 2 Maintainability 


a 

m 

a 

m 

a 

m 

Si 

a 

a 

m 

- 








m 






3. 1.2. 2.1 General Requirements 



- 

- 

- 

■- 

- 

- 

- 

- 


- 














a 

- . 

- 

- 

- 

- 

- 

~ 

- 

- 

- 

a 

3. 2.1.4 














b 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

m 

3.2. 1.4 . . 














c 


- 

.. 

- 

- 

- 

- 

- 

- 

•m 

m 

3.2. 1.4 


■ 

HU 


Hi 

Hi 






n 


d 

B8f 

ns 

m 

m 

- 

- 

- 

- 


- 

m 












Hi 

m 

HHSHHHHHH ll 

3. 1.2. 2. 2 Additional Requirements 

- 

- 


~ 


- 

- 

- 

« 


5 

Not Applicable 

for In-Flight Maintain- 













ability 








... 





• 












, i 

3. 1.2. 3 Minimum Useful Life 

- 

X 

- 

- 

- 

— 

- 

— 

- 

— 

<• 

3 . 2 . 2. 2 1 














3. 1.2, 4 Natural Environment 

X 

X 

- 

- 

~ 

- 

— 

- 

- 


- 

3 . 2 . 2 . 1 , 3 . 2 . 2. 2 














3. 1.2. 5 Induced Environment 

X 

X 

- 

- 



- 

- 

- 

- 

- 

3 . 2 . 2 . 1 , 3 . 2 . 2. 2 














3. 1.2. 6 Transportability • 

- 

X 


- . 


— 


— 


x_ 


R-2.2.2 














3 . 1.2. 7 Human Engineering 

X 

- 

- 

- 

- 

- 


- 

■- 

-■ 


3. 2.1.4, 3. 2. 2.1 














3. 1.2. 8 Safety 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

• 














a 

- 

- 

- 

- 

- 

- 

- 


X 

- 

— 

3 . 2 . 1 . 2 














b 

- 

- 

— 

- 

- 

- 

- 

• 

— 

X 

— 

3. 2. 1.3 














c ' 

- 

- 

- 

— 

«• 

*» 

— 

— 


X 


R.2.1 .R 














d .. 

- 

- 

- 

- 

- 

- 

- 

- 

X 

- 


3. 2. 1.2 

r 














FIGURE 1 - VERIFICATION MATRIX (CONT'D) 


33 














f^CDONNELL DOUGLAS ASTRONAUTICS COMPANY EAST MDC E0653 

(cont *d) ' . ‘ . - 


VERXFIC ATI OK MATRIX 
VER IFI C ATI CN METHOD 

TEST ASSESSMENT 


A. 

DEVELOPMENT 

a. 

SIMILARITY • 

B. 

QUALIFICATION . 

b. 

AHALYSIS 

C. 

ACCEPTAITCE 

c. 

inspection 

D. 

E. 

FREINSTAILATION 
HITE CRATED SYSTEMS. 

d. 

DEMONSTRATION 

F. 

EffiLAUKCH ■ ‘ 



G. 

OTHER ■ 




SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
( PERFORMANCE /DESI CRT REQUIREIGNTS ) 

VERIFICATION METHOD 

VERIFICATION FLAN 
• • REFERENCE 

TEST 

ASSESSMENT - 

A 

B 

c 

D 

E 1 F 

G 

a 

b c 

.d 

e 

- 

- 

- 

- 

~ r ± r 

- . 

- 

- 

- ■ 

- . 

Not Applicable 














f 

- 

- 

- 

- 

- 

- 

- 

- 

X 

- 

- 

R .2.1.2 














a 

- 

— 

— 

«* 

- 


• 

— 

X 


- 

R.2.1.2 














h 

- 

- 

- 

- 

- 

- 

- 

- 

X 

- 

- 

R.2.1.2 














i 

- 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

.3.2. ?. 3 















a 

a 

m 

m 

m 

a 

- 

- 

- 

- 

- 

3. 2. 2.1. 3. 2. 2. 3 




m 



• 





■ 



WM 

- 

m 


- 

- 

- 

- 

- 

- 

- 















(r) 

m 

- 

m 


» 


- 

- 

- 


— 

R.2.2.1. R.2.2.R 














L ih) 

m 

«• 

m 

m 

«• 

- 

a. 

mm 

„ 


*• 

R - 2 . 2 . 1 . 3. 2. 2. 3 


■ 

d 


■ 



. 



r~ 



wmmmmm&wmmmmm mam 

Efl 

m 

3 

- 

- 

BH 

m 

- 

- 


- 

3. 2. 2.1, 3. 2. 2. 2 



m 




d 

■ 


d 

m 

Hi 

3.2.2. 3 

mmmmmm&ummmmmmm 

X 

- 

- 

- 

- 

- 

- 

- 

- ■ 

5 


3.2. 2.1, R.2.1.2 














(7) 

m 

m 

m 

- 

- 

Mff 

B 

- 

- 

- 

- 

R.2.2.1, 3. 2. 2. 2 













3.2.2. 3 

R.2 INTERFACE REO.UIREMENTS 

d 

m 

a 

a 

a 


- 

- 

- 

- 

- 





I 










R.2.1 Flight Hardware 

- 

~ 

- 

- 

~ 

- 

mm 

- 

- 

- 

- 

- 














R.2. 1.1 Flight Vehicle Interfaces 


~ 


- 

mm 

- 

- 


m 

m 

- 

- 










d 




R.2. 1.1.1 Location, Envelope, 

- 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

m» 

Weight and Center of 













Gravity 


























R *2.. 1.1. 1.1 Location 

- 

- 

- 

- 

a 

m 

- 

- 

— 

- 


R .2.2.6 






ZJ 

i 








FIGURE 1 - VERIFICATION MATO IX (CONT’D) 




MCDOrJrJEUL. DOUGLAS ASTFlOfHAtJTICS COMP4A/V EAST MDC EOo53 

(contM) 

f VERIFICATION MATRIX 



VERIFICATION METHOD 



TEST 


ASSESSMENT 

A. 

DEVELOR-ENT 

a. 

SIMILARITY • 

B. 

QUALIFICATION 


ANALYSIS 

C. 

ACCEPTANCE 

c. 

INSPECTION 

D. 

FREI1ISTALLATI0N 

d. 

DEMONSTRATI ON 

E. 

HITS CRATED SYSTEMS 



F. 

FRELAUNCH 



G. 

OTHER ' 




SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
( PER FOP MANCS /DE S I G? REQUESi-SKTS ) 

VERIFICATION METHOD 

VERIFICATION FLAN 
REFERENCE 

TEST 


D 

El 

B 

B 

B 

B 

B 

B 

BB 

B 

3.2. 1.1. 1.2 Envelope 

m 

m 

m 


B 


B 

m 

mm 

m 

3. 2. 2. 3. 3. 2. 1.1 

• 











i ■ 


|KI0C9BnQKSiSS9 

- 

- 

m 

m 

- 

> 

— 

m 

PK 

- 


3 .2.2.3 . 3 .2. 1.1 



■ 

■ 

HRs 







i 


1 3 .2. 1.1. 1.4 Center of Gravity 

- 

m 

m 

a 

- 

- 

- 

m 

m 

Ol 


ESCEJniSBHBBBBBI 









ii 

m 




3. 2. 1.1. 2 Structual 

- 

- 

a 

a 

— 

m 

B 

m 

- 

- 

- 

3. 2. 2. 6 














3. 2. 1.1. 3 Fluid (Gas and Liquid) 

- 

- 

~ 


- 

- 


~ 

- 

- 

- 

Not Applicable 



■ 

K 

■ 


■■ 

■ 





- 

IB W BBW bFT 1 1 1 1 1 

- 

El 

es 

a 

-■ 

a 

5 

m 

- 

- 

- 

3. 2. 2. 2, 3- 2. 2. 3 














3. 2. 1.1. 5 Communications and 

- 

- 

- 

m 

B 

m 

- 

~ 

- 

- 

- 

Not. Applicable 

Instrumentation 







. 



' 

















3.2.1. 1.6 Environmental Control 

- 

- 

- 

- 

- 

m 

B 

B 

m 

m 


Not Applicable 














3. 2. 1.1. 7 Controls and Displays 

X 

lx 



_ 


- 

- 


X 

— 

A.2.2il f 3. 2. 2. 2 

(All). 







m 





3. 2, 2, 3 




■1 












- 

- 

- 

5 

m 

- 


- 

- 

- 

- 

Not Applicable 




■ 










I 3. 2. 1.1. 9 Other 


m 

m 

- 


- 

m 

m 

- 

- 

- 

3. 2. 2. 2, 3. 2. 1.1 j 













l 

3. 2. 1.2 Interfaces with Experiment 

- 


m 

m 

Cl 

- 

- 


- 

- 

- 

Not Applicable ! 

Flight Hardware 

























1 

j 

3. 2. 1.3 Ground Communications 

- 

- 

- 

- 

- 

- 

- 

- 

-- 

- 

- 

Not Applicable i 

Interfaces 


























3. 2. 1.4 Flight Crew Interface 

- 

- 

m 


m 

- 

~ 

- 

- 

- 

- 

3. 2. 2. 5 














1 3. 2. 1.5 Mission Interfaces 

- 

- 

B 

m 

m 

- 

- 

- 

- 

- 

- 

3. 2. 2. 5 






1 








3 .2. 1.6 Ground Support Equipment 

- 

- 

- 

- 

BB 

OK 

■i 

- 

- 

- 

- 

Not Applicable 






_J 


! 







FIGURE 1 - VERIFICATION MATRIX (CONT'D) 


15 




























WCOOA//VELL DOUGLAS AST ft ON AWT ICS COMPANY EAST 

(cont 'd 


MDC E0653 




VERIFICATION 

MATRIX 



r 


VERIFICATION 

METHOD 



TEST 




ASSESSMENT 

A. 

DEVELOR-SNT 



a. 

SIMILARITY 

B. 

QUALIFICATION 



b. 

ANALYSIS 

C. 

ACCEPTANCE 



c. 

INSPECTION 

D. 

PREINSTALLATION 



d. 

DEMONSTRATION 

E. 

BUT CRATED SYSTEMS 





F. 

IRE LAUNCH 





G. 

OTHER ■ 






SECTION 3.0 ETD ITEM 
SPECIFICATION REFERENCE 
( EBFCKyjtf iCE/DESI GN REQUIREMENTS ) 


3.2.2 Zero Gravity Training 


Hardware 


3.2.3 Neutral Buoyancy Tyne 


Training Hardware 


.2.4 Simulator Tyne Trainin 


Hardware 


2.4.1 Simulation Devices 


2.4.2 Simulators 


DESIGN AND CONSTRUCTION 


.1 Mechanical 


1.1 Rigging Devices 


2 _ Sha.ttera.ble Material 




3 .3 *1.7 Factors of Safet; 


.1.7.1 Structural 


.2 Fluid Systems (Gas and 


Liquid 


VERIFICATION METHOD 


TEST ASSESSMENT 


VERIFICATION PLAT. 
REFERENCE 


Not Anriicable 


ot Applicable 



FIGURE 1 - VERIFICATION MATRIX (COAT'D) 
























MCDONNELL DOUGLAS ASTRONAUTICS COIVURANY EAST MDC E 06^3 

(cont 'cO 

I VERIFICATION MATRIX 



VERIFICATION METHOD 



TEST 


ASSESSMENT 

A. 

DEVEL0R-E17T 

a. 

similarity 

B. 

QUALIFICATION 

b. 

ANALYSIS 

C. 

ACCEPTANCE 

c. 

INSPECTION 

D. 

HIE IIE TALLATIOIT 

d. 

DEMONSTRATION 

E. 

IliTE GRATED SYSTEMS 



F. 

PRELAUNCH 



G. 

OTHER 




SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
(PERFORMANCE /DESI GN REQUIREMENTS ) 

VERIFICATION METHOD 

VERIFICATION. PLAN 
REFERENCE 

TEST 

ASSESSMENT 

A 

3 

c 

D 

E 

F 

G 

a 

b 

c 

d 

a Low Pressure Systems 

- 

X 

•» 

- 

- 

- 

- 

- 

- 

- 

- 

3. 2. 2. 2 














b Hi ah Pressure Systems 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Not Applicable 














. . e Prone lie rit Tanks and 

— 

- 

<• 

•o 

- 

— 


- 

- 

- 

— ' 

.Not Applicable 

-Hitch. Pressure Vessels! 

























3. 3. 1.8 Lubrication 

- 

- 




- 


El 

am 

- 


3. 2. 1.1 



m 


m 


■ 

m 




. 


3.3 • 2 Electrii. . and Electronic 

- 

- 

m 

m 

B 

m 

m 

- 

- 

- 

“ 







■ 









* 3. 3. 2.1 Flammability of Wiring 

- 

*• ■ 

5 



- 

- 

- 

m 

B 

B 

HTH B— 1 

Insulation , Ms ter 3 als. and 










B 


BH 1 

A.o cesaori.es 













- 













3. 3. 2. 2 Toxicity of Wirinr Insula- 

- 

•« 

- 

- 

• 


__ 

B 

m 

on 


3 . 2 . 1 . 2 

tion . Materials . and 







































3. 3. 2, 2 Electrical Connectors - 1 


a 

or 

B 

- 

» 

- 

- 

B 

m 

Bl 


Kevin? 


S 









Bl 










m 

■ 




3. 3, 2. 4 Electrical Connectors -■ ... 

- 



• 

- 


» 

B 

B 

Bl 

m 


Pin Assignment and Pin 










m 

m 


BBBMHE!!!!5!fBS!!SI!!BKnMMIH 










■ 

B 
















m 

m 

1 

- 


- 

— 


mm 

m 

mm 

3.2. 1.3 


m 

B 

■ 







■ 



b 

mm 

- 

- 

- 

- 

» 

- 

mm 

- 

m 

-• 

33.3,3 






■ 




Hi 

B 



3 .3. 2. 5 Electrical Connectors - 

- 

- 


■ 

m 

- 

- 

- 


E9 

- 

3. 2. 1.3 

Projective Covers or Caps 



HI 

■ 

m 



■1 

s 

m 

■1 



. 




■1 




■ 

i 

HI! 



a 

- 

1 

m 

■! 

- 

- 

- 

vj 

Bl 

m 


3333. 



HI 

m 

■1 



■ 


_J 

■ 



8 

- 

eJ 

HL_i 

- 

_ 

B! 


1 

■ 


- 

3 «S a 1.3 


. FIGURE I - VERIFICATION MATRIX (COAT’D) 


17 








WCDO/V/VELL DOUGLAS ASTRO IV AUT/CS COM f^A/VY CAST 

(cont'd) 


VERIFICATION MATRIX 


MDC E0653 • 



SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
( PERFORMANCE /DESIGN RSQUIFEIEITS ) 



VERIFICATION 2STH0D 


TEST ASSESSMENT 


bbbbbubbbbui 

■■■■■BUM 

BBBBBBBBBBBH 

SssSSsSl 


VERIFICATION FLAN 
REFERENCE 


TOBBBHJI 


Electrical Connectors 


Electrical and Electronic 


re 



FIGURE 1 - VERIFICATION MATRIX (CONT'D) 


18 






















MCOO^/A/fTLX. DOUGLAS ASTPON AUTICS COMPANY CAST 

(cont'd) 


MDC E0653 


[ VERIFICATION MATRIX 

[ 

- 

VERIFICATION METHOD 



TEST 



. ASSESSMENT 

A. 

BEVELOR-EHT 


a. 

SIMILARITY 

B. 

QUALIFICATION 



ANALYSIS 

C. 

acceptance 


c • 

INSPECTION 

D. 

KUEIIEOALLATION 


d. 

DEMONSTRATION 

E. 

INTE (RATED SYSTEMS 




F. 

KffiLAUNCH 




G. 

OTHER 





SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 

(performance /design rzquireients) 


.3.2.14 Temperature Control 


VERIFICATION IE: 

UEOD 

TEST 

assessment 


VERIFICATION FLAN 
REFERENCE 


Not Applicable 



.11 Hazardous Fluids Systems 


... FIGURE 1 - VERIFICATION MATRIX (CONT'D) 


19 























DO tv HELL. DOUGLAS ASTRONAUTICS COMf’A/V*' EAST 


MDC E0653 


(cont ’d 


TEST 


VERIFICATION MATRIX 


VERIFICATION METHOD 


A. DEVELOPMENT 

B. QUALIFICATION 

C. ACCEPTANCE 

D. PREIILL'LLATION 

E. IME GLAZED SYSTEMS 

F. IRELAUKC3 

G. OTHER 


SECTION 3.0 END ITEM 
SPECIFICATION REFERENCE 
(PERFORMANCE /EES! CN RSQUIREI.SIvTS ) 


.4 Debris Protection (All 


Cleanliness 


ASSESSMENT 

a. SIMILARITY 
"b. ANALYSIS 

c. INSPECTION 

d. DEMONSTRATION 


VERIFICATION METHOD 


TEST ASSESSMENT 


VERIFICATION FLAN 
REFERENCE 


Not Applicable 


insle Point Failures 


, 1 Separation of Redundant 


Paths 


Not Applicable 


Not Applicable 


Selection of Specifications 


and Standards 


.9,1 Order of Precedence (All 


3. 3. 9. 2 Electrical, Electronic and 


Electromechanical Parts 


Specifications (All 


Processes 


3,3.10.1 Toxicity of Materials 


Not Applicable 


.10.2 Restriction on Use of 
Transistors and 


japacitQ! 


IX lx 


. 2 , 1,3 


FIGURE 1 - VERIFICATION MATRIX (CONT'D) 


20 


















/MCpO/V/WELi. DOaCLAS ASTRONAUTICS COM F’^X/y/V CAST 

(cont'd 


VERIFICATION MATRIX 


MDC E0653 



SECTION 3.0 END ITEM 
SPECIFICATION 'REFERENCE 
( perfcrmance/desi GN REQUIEEiSNTS ) 


3.3*10.3 Soldering 


3 . 3 . 10.4 Welding and Brazing 


It ra sonic Cleaning 


VERIFICATION METHOD 


TEST 


VERIFICATION FLAN 
REFERENCE 


3.3.10.6 Etching of Wire Insula- 


tion for Potting 


3.3.10.7 Adhesive Bonding 


Restriction on Use of 


Mercu: 


Wml 


Parts and Materials 


Selection 


.3.10.9.1 Controlled Electrical, 



3.3.11 Standard Parts 


12 Fungus Resistance 


Corrosion Prevention 


.14 Interchangeability and 


R eo la c eab i li t" 


Electromagnetic Inter 


FIGURE 1 - VERIFICATION MATRIX (CONT'D) 



21 























(cont'd' 


VERIFICATION MATRIX 


MDC E0653 


TEST 


VERIFICATION METHOD 


ASSESSi-Eirr 


a.' DEVELOPMENT 
, B. QUALIFICATION 

C . ACCEPTANCE 

D. PREINSTALLATION 

E. INTEGRATED SYSTEMS 

F. PEE LAUNCH 

G. OTHER 

SECTION 3.0 END ITEM 
SPECIFICATTC2. 1 REFERENCE 


a. SIMILARITY 

b. ANALYSIS 

c . I12SPECTION 

d. DEMONSTRATION 


VERIFICATION METHOD 

TEST lASSESSjSNT ‘ 


(PERFCRMAKCE/DESIGN REQUIREMENTS ) A B " q D 

',3.17 Identification and Marking - - - - 

(All) 

i3 . 18 Storage . “ “ “ 


18.1 Centrifuge 


F G a b c d 


VERIFICATION PLAN 
' REFERENCE- 


3. 2. 1.3 


.2.1.2 


3.3.18.2 ASP 


- - " X - - 



FIGURE 1 - VER I I-TC ATT ON MATRIX (CCNT'D) 


22 



/VfCDO/V/VJFJLiL. DOUGLAS ASTTFtOKlAlJTICS COMF’AtVY' — - CAST },£)C EOo53 



FIGURE 2 - ENVIRONMENTAL TEST SUMMARY 


23 

















QUALIFICATION 

HARDWARE 


ACC. TEST 
GENERAL 


FUNC. TEST 



I FUNC. TEST 


_* 

ACC. TEST ■ 
THERMAL 


PREIAUHCH 

TEST 


PREIAUNCH 

TEST 


INCH 

>T . 


FUNC. TEST 


PRSINGTAL- 
IATIOH TEST 


PREIAUNCUJJ 
TEST fa 


* NASA TEST 
« VENDER TIST 


PHEJfKTAL-. 
IATION TEST 


PREIAUNCH 

TEST 


IMS MISSION 
UTILIZATION 


FIGURE 3 - test ACTIVITY FLOW CHART 


.ICDOIMMELL DOUGLAS ASTfTOKJAUT/CS CO WRA/VV EAST 














































































MCDONNELL DOUGLAS ASTRONAUTICS COMPANY EAST 


MDC E0653 


1 




P 

PI 


Pi 

i 

R 

M 


8 

s 


-tf; 

631 


M 

Pm 


25 


/ 




